The pulmonate land snail Rumina decollata in its native Mediterranean range is a complex of monogenic or weakly polygenic strains generated by a breeding system of facultative self-fertilization. One strain colonized North America and now occupies much of the southern United States and northern Mexico. No genetic variation within or among populations in the United States was detected in an electrophoretic analysis of proteins encoded by 25 loci. These findings emphasize the potential for adaptive convergence in the genetic systems of hermaphroditic animals and plants.
The influence of self-fertility on the amount and organization of genetic variation in natural populations has been explored extensively in plants (1) , and to some degree in Protozoa (2), but has been relatively neglected in animals. Consequently, recent theory and empirical evidence relating to-the population genetics of close inbreeding have developed largely from botanical research (3) . Yet the occurrence of selffertilization in snails and other hermaphroditic animals leads us to expect convergence between animals and plants in strategies of adaptation involving regulation of the genetic system through control of the breeding system.
We here report the discovery in the pulmonate land snail Rumina decollata of complete or near absence of withinpopulation genetic variability associated with a breeding system of facultative self-fertilization. In its native Mediterranean range, the species exists as a series of Xmonogenic or weakly polygenic strains. One strain colonized North America within historical times and now occupies the southern part of the continent without detectable genetic variation.
Rumina decollata, a member of the pulmonate family Achatinidae, was introduced to Charleston, South Carolina (and perhaps other points in eastern North America) before 1822 (4) . By 1915 it had spread westward from South Carolina and northern Florida through Texas and southern Oklahoma (5) and had also colonized Mexico, Bermuda, and Cuba (4). When first reported in Arizona (Mesa) in 1952 (6) and in California (Riverside) in 1966 (7), it was well established and presumably had reached these areas many years before. In the southeastern United States, the species has a spotty distribution, occurring locally in some urban areas. It is much more common and regular in occurrence in Texas, however, where it inhabits gardens and agricultural areas and has also invaded riparian and other native habitats. days.
RESULTS
Because previous reports on allozymic variation in Cepaea (9) and Partula (10) and our own studies of the introduced European snails Helix aspersa and Otala lactea and native species of the genera Mesodon and Rabdotus have demonstrated that terrestrial snails are highly polymorphic (an average of about 18% of loci heterozygous per individual), we were surprised to discover that all 456 individuals in samples from 14 populations in the Austin, Texas, region were homozygous and allelically identical at all 25 structural gene loci assayed electrophoretically. An examination of 298 more individuals from 19 other localities in Texas, California, Arizona, and South Carolina similarly failed to demonstrate variation, and thus suggested that all populations in the United States represent a single monogenic strain. Although the possibility of variation at loci not assayed in our analysis cannot be excluded, we are at least certain that the level of variability in Rumina is exceptionally low. [A similar absence of allozymic variability has been found in small, isolated populations of fish (11) and lizards (12), presumably as a result of genetic drift, but all previous studies of animal species with large, continental distributions have demonstrated extensive variation (13) .] If genic heterozygosity in the North American populations of Rumina were equivalent to that of "normally" variable species, we would expect to have recorded more than 3300 heterozygotes in our sample of 754 individuals.
Reasoning that close inbreeding is the most probable cause of an absence of genetic variability in Rumina populations, we performed an experiment to determine if cross-fertilization is necessary for reproduction. Eggs were obtained from individuals from Austin, and the reproductive performances of 105 individuals reared in isolation from the egg were compared with those of 65 pairs of individuals reared together from the egg. All but two of the isolates laid fertile eggs, and the average numbers of eggs laid and hatched by the isolates were at least equivalent to those of the individual pair members (Table 1) . Because genetic markers were not available, we cannot rule out the possibility that reproduction in the isolates involved parthenogenesis rather than self-fertilization. This possibility is unlikely, however, because parthenogenesis is rare in molluscs (14) , and only a special homozygosity-enforcing type (15) could account for the genetic character of Rumina populations. For the same reason, we could not determine if cross-fertilization was involved in the reproduction of the pairs in our experiment.
Although malacologists generally believe that most pulmonate snails are obligate outcrossers (14) , self-fertilization has been demonstrated in many species, both aquatic and terrestrial (14, 16) , and for several other species structural modifications in the reproductive system suggest that selffertilization is the normal mode of reproduction (17) . Rumina appears to be a normal functional hermaphrodite with the usual anatomical provisions for copulation and resultant outcrossing. The structure of the penis is normal, sperm are produced, and copulation occurs (18) . However, a glandular sac that may be a specialized provision for self-fertilization occurs at the junction of the tubular seminal vesicle and the hermaphroditic duct (19) . [A similar structure occurs in the achatinid genus Glessula (20) , but is otherwise unknown in pulmonate land snails (21) .] Experiments using genetic fertilization in Rumina, but the reproductive performance of the isolates suggests that self-fertilization is a regular, if not the predominant, breeding system.
Since heterozygosity decays at a rapid rate within selffertilizing lines (families) (3), we can now account for its absence in North American populations. But the monogenic character of these populations is not similarly explained, for self-fertilization per se will not account for the absence of variation among lines. We must suppose that the uniformity of North American populations reflects selection for a uniquely adaptive monogenic genotype or that there was no variation in the inoculum originally introduced from Europe. These hypotheses are, of course, not mutually exclusive.
In a survey of Rumina in its native range, we sampled five local populations in Tunisia and four in southern France. Most populations have unique combinations of alleles, and seven of the samples are strictly monogenic ( (30) , but the prevalent notion that it is of little evolutionary importance is perhaps erroneous.
An association between sessility and hermaphroditism in both plants and animals was identified by Darwin (31) , and many recent authors have emphasized the advantages of self-fertilization in colonization (24, 32) . But (3, 33) . Comparative analyses of specialized genetic systems in plants and animals should contribute to an understanding of this and other aspects of ecogenetic adaptation.
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